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1 Introduction
This paper tries to resolve the open issue of relay selection and reselection
2 Discussion
2.1 Selection of relay considering PC5-link quality
It is currently open issue whether the UE shall select the relay which has the best link quality on PC5 and satisfies higher layer criteria. Regarding this, RAN2 received an relevant LS from SA2:
[Question#2 from RAN2]

Given both the AS layer criteria and upper layer criteria, the relay selection and reselection should be subject to both. That is, the ProSe UE-to-Network relay selected by remote UE shall fulfil both AS layer criteria and upper layer criteria. RAN2 discussed how to model the relay selection and reselection considering interaction of AS layer criteria and upper layer criteria, and assume that there is no need to define which layer (AS or upper layer) should take a final decision to select a relay. SA2/CT1 is kindly asked to discuss if this is acceptable and provide feedback to RAN2, if any.

[Feedback from SA2] 

SA2 agrees with RAN2’s analysis that the ProSe UE-to-Network Relay selected by a Remote UE shall fulfil both the AS layer criteria and the upper layer criteria.  SA2 accepts that there is no need to define which layer (AS or upper layer) should take the final decision to select a Relay. However, it is assumed that any Relay candidate(s) fulfilling the required AS layer suitability criteria could be considered as Relay candidate(s) for selection/reselection by the upper layer, taking the AS layer ranking into account.
In the response LS, SA2 confirmed that it would be fine to not specify which layer should take the final decision to select a relay. Then we can confirm previous RAN2 agreement.
Proposal 1 To not specify the final decision on relay selection/reselection while specifying the AS criteria in AS specification.  
Since we do not specify which layer takes the final decision, the relay selection/reselection should be carefully specified, across specifications (TS 36.331, TS24.334, etc). Current assumption seems that the AS criteria shall be specified in AS specification while upper layer criteria shall be specified in upper layer specification. In fact, currently CT1 is discussing the relay selection/reselection and tries to capture the overall behaviour and detailed upper layer criteria. A draft text proposal to 24.334 for our information is copied below:

	X.2.Y
UE-to-network relay selection procedure

X..Y.1
General

The purpose of the UE-to-network relay selection procedure is to enable a ProSe-enabled public safety remote UE to select a suitable ProSe UE-to-network relay to obtain a connectivity service.
X.2.Y.2
UE-to-network relay selection procedure initiation

The remote UE shall trigger the UE-to-network relay selection procedure if the following conditions are met:

-
the UE is authorised to act as a remote UE towards a UE-to-network relay as specified in clause 5;

-
the UE has completed the monitoring procedure for UE-to-network relay discovery as specified in subclause X.2.3 or the discoverer procedure for UE-to-network relay discovery as specified in subclause  X.2.4; and

-
the UE has obtained a list of UE-to-network relay candidate(s) fulfilling lower layers criteria as specified in 3GPP TS 36.331 [12].
To conduct UE-to-network relay selection, the UE shall check the PC5_DISCOVERY messages received from each of the candidate relays in the list and verify if the following conditions are satisfied:

-
the Relay Service Code parameter of the PC5_DISCOVERY message is the same as the Relay Service Code parameter provisioned, as described in subclause 5.1.3, for the connectivity service to be used; and

-
the User Info ID of the UE-to-network relay to be used for connectivity service is not provisioned, or the User Info ID is provisioned and is the same as the Announcer Info or Discoverer Info parameter of the PC5_DISCOVERY message.

X.2.Y.3
UE-to-network relay selection procedure completion

If there exists only one UE-to-network relay candidate satisfying the conditions in subclause X.2.Y.2, the UE selects that UE-to-network relay. If there exists more than one UE-to-network relay candidate satisfying the conditions in subclause X.2.Y.2, one of these relay candidates is selected based on the highest ranking of other criteria, e.g., radio link quality. It is up to the UE implementation whether the ProSe protocol layer or the lower layers takes the final selection on which UE-to-network relay to select.

X.2.Z
UE-to-network relay reselection procedure 
X.2.Z.1
General

The purpose of the UE-to-network relay reselection procedure is to enable a ProSe-enabled public safety remote UE to reselect a ProSe UE-to-network relay to obtain a connectivity service when the serving UE-to-network relay is no longer suitable.
X.2.Z.2
UE-to-network relay reselection procedure initiation

The remote UE shall trigger the UE-to-network relay reselection procedure if one of the following conditions is met:

-
the UE has received a lower layers indication that the  serving UE-to-network relay no longer fulfills the lower layers criteria as specified in 3GPP TS 36.331 [12]; or

-
the parameters related to ProSe UE-to-network relay in the ProSe direct discovery for public safety use service authorisation (i.e. Relay Service Code or User Info ID) have been updated and the serving UE-to-network relay no longer fulfills the conditions specified in subclause X.2.Y.

To conduct UE-to-network relay reselection, the UE shall first initiate one of the following procedures or both depending on the contents of the UE’s service authorisation for ProSe direct discovery for public safety use: 

-
monitoring procedure for UE-to-network relay discovery as specified in subclause X.2.3; or

-
discoverer procedure for UE-to-network relay discovery as specified in subclause X.2.4.

After the execution of the above discovery procedure(s), the remote UE performs the UE-to-network relay selection procedure as specified in subclause X.2.Y.



In our view the draft CR to 24.334 is well structured to be able to consider both AS criteria and upper criteria. That is, it seems good to align RRC specification with CT1 specification on this part. 

The draft CR to TS 24.334 in section X.2.Y.2 requires a list of relay candidates which are fulfilling the AS criteria. Since L3 filtering is performed and suitability check is performed in RRC, this is a valid request from upper layer to RRC layer, i.e. RRC needs to inform the upper layer of such a list. When informing the list of relay candidates, RRC can inform upper layer of D-RSRP of each relay. 
On the other hand, in the current running eD2D 36.331 CR, the text says “select a candidate relay which…”. This might be a bit misleading as this seems to indicate the final selection is done by AS. Instead, it is better to say “consider as valid relay candidate the relay which…” to ensure that this only concerns the AS criteria.  
Based on discussion, we proposed that RRC informs upper layer of the list of valid relay candidates with D-RSRP value of each relay. 
Proposal 2 RRC layer informs upper layer of the list of valid relay candidates with D-RSRP of each relay
The required change to running 36.331CR to reflect the proposal2 is given in green text in the Annex. 
2.2 Reselection of other relay, triggered by upper layer
Relay reselection may be triggered by upper layer procedure, e.g. during direct link release procedure or reject case in direct link setup procedure. In such a case, UE needs to reselect another relay. If UE only consider all suitable relays as relay candidates, it is likely to reselect the previously selected relay again, which is against the intention of the reselection triggered by upper layer.  
Proposal 3 If upper layers indicate not to use the currently selected relay, UE selects a candidate relay “other than the currently selected relay”
The required change to running 36.331CR to reflect the proposal3 is given in yellow text in the Annex. 

3 Conclusion 

Proposal 1 To not specify the final decision on relay selection/reselection while specifying the AS criteria in AS specification.  
Proposal 2 RRC layer informs upper layer of the list of valid relay candidates with D-RSRP of each relay
Proposal 3 If upper layers indicate not to use the currently selected relay, UE selects a candidate relay “other than the currently selected relay”
Annex
Text proposal to TS 36.331 running CR
5.10.X
Sidelink remote operation
5.10.X.1
General

The purpose of this procedure is used by remote UE to decide when to communicate via relay as well as which relay to (re-)select in such case. In the remainder, a UE (attempting to) communicate via a sidelink relay is referred to as remote UE.
5.10.X.2
Selection and reselection of relay

eNote
FFS whether the remote UE should not switch between relay and normal operation based on a single comparison of D-RSRP against thresh or whether some hysteresis is needed. The current CR is specified in a manner that would facilitate introduction of such hysteresis

eNote
For now the term D-RSRP is used for the PC5 measurements.

The UE shall:

1> if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4, 11.4]; or

1> if the serving frequency is used for sidelink communication and the D-RSRP measurement of the cell on which the UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below discThreshHiRemoteUE:

2>
search for candidate relays, in accordance with TS 36.133 [16]

2>
when evaluating the one or more detected relays, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same ProSe Relay UE ID and using the preconfigured filterCoefficient as defined in 9.3, before using the D-RSRP measurement results;

NOTE:
The details of the interaction with upper layers are up to UE implementation.

2>
if the UE does not have selected relay:

3>
Consider as valid candidate relay(s) which D-RSRP exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst;

eNote
FFS whether there is a need for a minHyst as defined for the syncRef UE.

2>
else if RSRP of the currently selected is below q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage); or

2>
else upper layers indicate not to use the currently selected relay: (i.e. relay reselection):

3>
Consider as valid candidate relay(s), other than the currently selected relay, which D-RSRP exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst;

eNote2
Details of (re)selection are still FFS i.e. FFS whether the UE is required to select the relay, out of the ones meeting upper layer criteria, that has best PC5 link quality.

eNote3
Reselection mya be triggered by upper layers e.g. following release of the connection with the relay.

2> If there is at least one valid relay candidate:
3> Indicate the valid relay candidate(s)s to upper layer with D-RSRP for each indicated relay
2>
else if the UE did not detect any candidate relay exceeding exceeds q-RxLevMin included in either reselectionInfoRemoteUE-IC (in coverage) or reselectionInfoRemoteUE-OC (out of coverage) by minHyst:

3>
consider no relay to be selected;
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